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Objective: To evaluate in vitro the endogenous pH, the total titratable 
acidity (TTA) and oBrix of pediatric medicines. 
Method: The sample consisted of 22 pediatric medicines belonging to 
five classes: antibiotics, antihistamines, anthelmintics, non-steroid 
antiinflammatory drugs and corticoids. The pH was measured with a 
potentiometer, total acidity was obtained by the AOAC method and 
oBrix was determined by refractometry. The data were expressed as 
means and the differences among the groups were analyzed by 
ANOVA. The significance level was set at 0.05 with a 95% confidence 
level. 
Results: As much as 59.1% of the medicines presented pH lower than 
5.5, being therefore potentially erosive to the dental tissues. Benflogin 
(1.75) and Predsim (7.35) presented the lowest and the highest pH 
means, respectively. As for TTA, the lowest mean was obtained for 
Cataflan (0.01%) and the highest for Infectrin (0.98%). Evaluation of 
oBrix revealed that Alersin presented the lowest mean (6.25%) and 
Cataflan (74.33%) presented the highest mean. There was no 
statistically significant difference among the medicine classes regarding 
the pH (p=0.950) or regarding the oBrix (p=0.477). On the other hand, 
there were statistically significant differences among the medicine 
classes for TTA (p=0.000); the greatest differences were found between 
the antibiotics and the anti-inflammatory drugs (p=0.002), the 
anthelmintics (p=0.003) and the corticoids (p=0.005). 
Conclusion: The pediatric medicines may be considered as potentially 
erosive to the dental tissues. In view of the statistically significant 
differences among the medicine classes regarding the TTA, it is 
recommended that the control and follow up be directed to the erosive 
potential of each class. The antibiotics are the class of medicine with 
the highest pH and acidity, and so its intake should be followed by an 
adequate oral hygiene. 
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Objetivo: Avaliar in vitro o pH endógeno, a Acidez Total Titulável (ATT) 
e o oBrix de medicamentos infantis.  
Métodos: A amostra foi constituída por 22 diferentes medicamentos de 
5 distintas classes: antibióticos, anti-histamínicos, antiparasitários, 
antiinflamatórios não esteróides e corticóides. As medidas do pH foram 
determinadas utilizando-se o potenciômetro, a acidez total foi realizada 
utilizando o método da A.O.A.C e o oBrix foi determinado por 
refratometria. Os dados foram expressos em médias e analisou-se a 
diferença entre os grupos, através da ANOVA. A significância utilizada 
foi de 0,05 com 95% de grau de confiança. 
Resultados: Verificou-se que 59,1% dos medicamentos apresentaram 
um pH menor que 5,5, sendo portanto potencialmente erosivo aos 
tecidos dentais. A menor e maior média do pH foram encontradas para 
o Benflogin (1,75) e para o Predsim (7,35), respectivamente. Em relação 
à ATT, a menor média foi verificada para o Cataflan (0,01%), enquanto 
o maior valor foi registrado para o Infectrin (0,98%). A avaliação do 
oBrix revelou que o Alersin apresentou a menor média (6,25%), 
enquanto o Cataflan mostrou o maior valor (74,33%). Não se verificou 
diferença estatisticamente significativa entre as variáveis pH e a classe 
de medicamento (P=0,950) e entre o °Brix e a classe de medicamento 
(P=0,477). Todavia, verificou-se diferenças estatisticamente significante 
em relação à acidez total e a classe de medicamento (P = 0,000), de 
modo que as diferenças maiores ficaram entre as médias dos 
antibióticos com: os antiinflamatórios (P=0,002), os antiparasitários 
(P=0,003) e os corticóides (P=0,005).  
Conclusão: Os medicamentos pediátricos analisados podem ser 
considerados potencialmente erosivos aos tecidos dentais. Em virtude 
das diferenças estatisticamente significativas entre as classes de 
medicamentos em relação à acidez total é necessário que o controle e 
o acompanhamento sejam direcionados ao potencial erosivo de cada 
classe, apontando os antibióticos como a classe com maiores médias de 
pH e acidez, devendo a sua administração ser controlada e 
acompanhada por uma adequada higiene oral. 
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The use of medications is part of the everyday 
life of several children that suffer from chronic problems 
such as respiratory allergies, bronchial asthma and 
convulsions or recurrent diseases, such as tonsillitis, 
otitis, allergic rhinitis and sinusitis
1
. In spite of the 
difficulties in comparing the results of epidemiologic 
studies with different approaches, it is known that 
children under the age of 2 years receive between 2.5 
and 10 times more medications than older children
2
. 
The majority of drugs for pediatric use contain 
some type of sugar in their composition to “mask” their 
taste
1
. Several pediatric medications are colored, 
flavored and sweetened by means of a complex set of 
additives that may produce untoward effects, which, 
however, are usually overlooked
3
. Several liquid or 
chewable preparations become pleasant to taste due to 
the addition of sucrose, glucose or fructose as 
sweeteners. These readily fermentable carbohydrates 
contained in thick liquid preparations can increase 
significantly the cariogenic potential in young patients
4
. 
Sucrose is usually used as the main edulcorant in 
detriment of its artificial substitutes (sodium saccharine, 
xylitol ou sorbitol) because it has lower cost, preservative 
and antioxidant actions, does not leave residual taste 
and increases the viscosity of liquid medications
5
. 
In addition to the presence of sucrose in the 
pediatric medications, the high intake frequency, 
administration at bedtime, low endogenous pH, high 
viscosity and reduction of salivary flow, as a drug side 
effect, may contribute significantly to increase caries 
experience in children
6
. The endogenous pH of a 
medication can be rapidly modified intraorally by the 
neutralizing action of the saliva
4
. However, several 
medications may take longer to be buffered by the saliva 
because they need more salivary solution with 
bicarbonate ions, resulting in a longer contact time with 
the dental surface in an acid environment
7
. 
The acidity of a composition may be expressed 
in terms of total titratable acidity (TTA), which is a 
measure of the percent weight of acid present in a 
solution as calculated from the volume of sodium 
hydroxide (NaOH) or potassium hydroxide (KOH) 
required to neutralize the acidic species. In practice, 
titratable acidity is measured potentiometrically with a 
standardized NaOH or KOH solution of a known 
concentration at a temperature of 20°C
8,9
. 
Although information on the type and amount 
of sugar contained in the medications are not easily 
assessed and/or provided, extensive carious lesions allied 
to long-term and highly frequent of ingestion of pediatric 
liquid oral medications may be a sufficiently serious 
argument to consider them as adverse effects of these 
medications
10
. Pediatric antitussive liquid oral 
medications administered during a period of 3 months or 
longer pose a high caries risk, showing that the longer 
the   use  the  more  severe    the   disease,   especially   in 
 
 
 
 
 
posterior teeth, and having a greater impact on the 2-6-
year-old age group
11
. 
The aim of this study was to evaluate the 
endogenous pH, TTA and total soluble solid content of 
pediatric medications available in the Brazilian market. 
 
 
 
 
 
 
The study took the form of in vitro 
measurement of endogenous pH, TTA and total soluble 
solids content (TSSC) levels. Twenty-two most frequently 
prescribed commercial pediatric medicines in the city of 
Campina Grande, PB, Brazil were randomly selected 
according to their availability in the market (Table 1). 
They were evaluated by a random experiment with 3 
repetitions for each sample, and the mean of the three 
values was recorded. Data were collected by a single 
calibrated examiner (Kappa = 0.83) and were recorded in 
study-specific charts. 
 
pH Measurement 
The endogenous pH of each medicine was 
determined at room temperature (20°C) using a pH 
meter (TEC-2 pH meter; Tecnal, São Paulo, SP, Brazil) 
placed directly into each solution. The pH meter accurate 
to 0.1 was first calibrated according to the 
manufacturer’s instructions, using buffer standards of pH 
7 and pH 4. As much as 10 mL of each medicine was 
placed in a beaker, the pH meter was immersed into the 
syrup and the value was recorded
8,9
. 
 
Total Titratable Acidity (TTA) 
TTA was measured according to the method 
adopted by the Association of Official Analytical 
Chemists
12
, that is, the amount of 0.1 N KOH solution 
needed for the product to reach a neutral pH or a pH 
value above it. A 10 mL aliquot of the diluted product 
was titrated (10% solution of the sample) with the 0.1 N 
KOH solution until the substance reached a pH value 
between 8.2-8.4, corresponding to the end-point of the 
phenolphthalein. Readings were done with a pH meter 
(TEC-2R; Tecnal, São Paulo, SP, Brazil)
8,9
. When this value 
was reached, the spent KOH volume was recorded and 
the acid percentage of the substance was calculated 
using the following equation, with the result being 
expressed as percentage of citric acid. 
Acidity (%citric acid) = (V x Nap x F x meq-g(citric acid) x 
100)/ Sample  
Where: V = KOH volume; Nap = Normal concentration of 
the KOH base; F = Normality correction factor; meq-g = 
miliequivalent per gram of citric acid; Sample= volume of 
the medicine. 
 
Degrees Brix (oBx)  
o
Brix readings were made by refractometry 
using an Abbé refractometer (PZO-RL1, Warszawa, 
Poland). As the refractive index of a sugar-containing 
solution  is  also temperature-dependent, refractometers 
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Table 1. Class and types of medications. 
Class of medication Manufacturer 
Antibiotics  
Wintomylon Sanofi Aventis Brasil, Rio de Janeiro, RJ 
Eritrex Aché Laboratórios Farmacêuticos, Guarulhos, SP 
Ampicilina Medley S.A. Indústria Farmacêutica, Campinas, SP 
Amoxicilina Medley S.A. Indústria Farmacêutica, Campinas, SP 
Infectrin Boehringer Ingelheim, São Paulo, SP 
Anti-histaminic  
Alersin Instituto Terapêutico Delta Ltda., Indaiatuba, SP 
Zyrtec Laboratórios Pfizer Ltda., Guarulhos, SP 
Histamin Laboratório Neo Química Com. Ind. Ltda., Anápolis, GO 
Polaramine Mantecorp Ind. Química e Farmacêutica Ltda.,São Paulo, SP 
Antihelminthics  
Neo Bendazol Laboratório Neo Química Com. Ind. Ltda., Anápolis, GO 
Zentel GlaxoSmithKline Brasil Ltda., Rio de Janeiro, RJ 
Hemilben Eurofarma Laboratórios Ltda., Itapevi, SP 
Pantelmin Janssen-Cilag Farmacêutica Ltda., São José dos Campos, SP 
Flagyl Sanofi Aventis Brasil, Rio de Janeiro, RJ 
Neodazol Laboratório Neo Química Com. Ind. Ltda., Anápolis, GO 
Non-steroidal anti-inflammatory drugs  
Cataflam Novarts Biociências S.A., Taboão da Serra, SP 
Benflogin Aché Laboratórios Farmacêuticos, Guarulhos, SP 
Cefaclor Medley S.A. Indústria Farmacêutica, Campinas, SP 
Corticoids  
Celestone Mantecorp Ind. Química e Farmacêutica Ltda.,São Paulo, SP 
Predsim Mantecorp Ind. Química e Farmacêutica Ltda.,São Paulo, SP 
Decadron Aché Laboratórios Farmacêuticos, Guarulhos, SP 
Oralpred Biolab Sanus Farmacêutica Ltda., São Paulo, SP 
 
are typically calibrated at 20
o
C. The equipment was 
calibrated with deionized water (refraction index= 1.3330 
and 0º Brix at 20ºC) and the readings of the samples 
were performed
9
. 
Data were expressed mean values and standard 
deviations and subjected to descriptive and analytical 
analyses. Normality (Kolmogorov Smirnov test) and 
homoscedasticity (Levene) tests were first performed 
followed by ANOVA, Friedman test and Scheffe’s post-
hoc test. The significance level was set at 0.05 with 95% 
confidence interval. The databank and all statistical 
analyses were performed with the SPSS software, version 
17.0 (Statistical Package for the Social Sciences, SPSS Inc., 
Chicago, IL, USA). 
 
 
 
Table 2 presents the mean values and standard 
deviations for endogenous pH, TTA and TSSC (
o
Brix) of 
the different classes of medications. 
Endogenous pH values ranged from 1.75 
(Benflogin) to 7.35 (Predsim). Thirteen (59%) medications 
presented pH below the critical pH for dissolution of 
dental enamel (pH 5.5) (Table 2). There was no 
statistically significant difference among the pH values of 
the different classes of medications (P=0.950) (Figure 1). 
Regarding TTA, it was not possible to obtain the 
results for the medications Wintomylon and Neodazol 
due to the employed methodology. Among the others, 
the non-steroidal anti-inflammatory drug Cataflan and 
the anitibiotic Infectrin presented the lowest (0.01%) and 
 
 
 
the highest (0.98%) TTA, respectively. There was 
statistically significant difference among the classes of 
medications (P=0.000). The post-hoc tests revealed that 
the major differences were found between antibiotics 
and anti-inflammatory drugs (P=0.002), antihelminthics 
(P=0.003) and corticoids (P=0.005). Antibiotics presented 
higher TTA mean values than the three classes of 
medications mentioned above (Figure 2). 
Cataflan presented the highest (74.33%) and 
Alersin presented the lowest (6.25%) TSSC (°Brix). There 
was no statistically significant difference among the 
medians of 
o
Brix of the different classes of medications 
(P=0.477) (Figure 3). 
 
 
 
 
Several pediatric liquid oral medications present 
a low pH, high concentration of sugars and high acidity, 
which result in erosive
6,13,14 
and cariogenic potential to 
the dental structure
6,9
. 
In the present study, 13 out of 22 medications 
presented quite low pH values, even below the critical 
value of 5.5 for enamel dissolution. One of the 
medications (Benflogin
®
) presented an extremely low pH 
(1.75). Previous studies have demonstrated that several 
pediatric medicines present endogenous pH below the 
critical pH of 5.5, ranging from 2.65
8
 to 5.31
15
. 
These low pH values could be related to the 
several types of acids present in the drug formulations
16
. 
Citric acid is the main type of acid used in most 
medications
17
,  representing a  potent   erosive agent due 
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Table 2. Distribution of the mean values and standard deviations for the endogenous pH, TTA and TSSC (
o
Brix) 
of the different classes of medications. 
Classes of Medication 
Variable 
pH DP ATT DP Brix DP 
Antibiotics       
Wintomylon 5.34 0.12 - - 44.75 0.25 
Eritrex 5.00 0.04 0.48% 0.02 41.75 0.25 
Ampicilina 6.00 0.12 0.56% 0.03 25.08 0.29 
Amoxicilina 3.66 0.04 0.92% 0.03 27.75 0.43 
Infectrin 5.66 0.13 0.98% 0.16 54.92 0.14 
Anti-histaminic       
Alersin 4.20 0.22 0.04% 0.01 6.25 0.00 
Zyrtec 4.72 0.15 0.15% 0.01 42.92 0.14 
Histamin 5.26 0.07 0.06% 0.01 10.25 0.00 
Polaramine 5.63 0.30 0.03% 0.01 48.17 0.38 
Antihelminthics       
Neo Bendazol 4.38 0.19 0.28% 0.04 17.50 2.50 
Zentel 4.66 0.20 0.06% 0.03 10.83 2.89 
Hemilben 6.38 0.20 0.06% 0.04 30.08 0.29 
Pantelmin 4.39 0.15 0.10% 0.00 19.83 0.52 
Flagyl 6.13 0.14 0.05% 0.01 57.33 0.38 
Neodazol 6.00 0.07 - - 29.83 0.52 
Non-steroidal anti-inflammatory drugs       
Cataflam 5.40 0.32 0.01% 0,00 74.33 0.14 
Benflogin 1.75 0.07 - - 10.58 0.38 
Cefaclor 6.33 0.77 0.58% 0,07 63.25 0.25 
Corticoids       
Celestone 2.79 0.05 0.28% 0,02 43.75 0.00 
Predsim 7.35 0.06 0.03% 0,00 36.50 0.43 
Decadron 3.56 0.44 0.08% 0,01 20.33 0.14 
Oralpred 6.93 0.04 0.11% 0,02 26.67 0.38 
 
 
 
 
 
 
 
 
 
Figure 1. Distribution of the medians of the 
endogenous pH among the classes of medications 
(antibiotics, anti-histaminic, antihelminthics, anti-
inflammatory and corticoids). 
 
Figure 2. Comparative box plot among the TTA mean values of 
the different classes of medications. 
 
Cavalcanti et al. – In vitro Evaluation of Different Physicochemical Properties of Pediatric Medicines 
 
72 Pesq Bras Odontoped Clin Integr, João Pessoa, 13(1):69-75, jan./mar., 2013 
 
 
 
 
Figure 3. Distribution the medians of TSSC (°Brix) of the different classes of medications 
 
 
to capacity to chelate calcium from hydroxyapatite, 
increasing the velocity of dental enamel dissolution in 
face of acid challenges
18
. 
The acid content of each medication was 
determined by measuring its TTA, which revealed the 
citric acid content of each solution. The volume of KOH 
spent expresses the amount of a neutralizing substance 
necessary to buffer this solution, and this characteristic is 
directly related to the buffering capacity of saliva that 
acts on the medication when it is ingested by the 
patient
7
. Infectrin
®
 presented the equivalent to 0.98% of 
citric acid in its composition, needing a significantly 
greater volume of alkaline solution to neutralize the acid 
compared with the other medications. Under 
physiological conditions, it would mean that the 
ingestion of this medication would require a greater 
volume of saliva to elevate the intraoral pH to neutral 
levels. 
 The higher protective action of saliva is likely 
related to the formation of the acquired pellicle on 
enamel surface, which would reduce the demineralizing 
effect of acidic medications
19
. However, substances with 
low TTA are readily neutralized by oral fluids, while those 
with high TTA cause a prolonged drop of pH and greater 
demineralization of the dental tissues
7
. 
There were statistically significant differences 
between the antibiotics and the other classes of 
materials, except for the anti-inflammatory drugs. 
Antibiotics presented significantly higher TTA than anti-
inflammatory drugs, antihelminthics and corticoids. This 
result is concerning because the indiscriminate use of 
these medications for the treatment acute respiratory 
infections of viral origin is much common in both 
developed and developing countries
20
. Abusive 
consumption of antibiotics by the population is due to 
multiple factors, namely difficulty to distinguish clinically 
infections of viral origin from those of bacterial origin, a 
false  belief  that the prophylactic use of antibiotics could 
 
 
prevent the occurrence of complications, pressure of the 
family for prescription of antibiotics, indiscriminate and 
uncontrolled sale of these medications and unawareness 
of the possible adverse events associated with their 
inadequate use, including the impact on the increase of 
bacterial resistance.  
 After only 10 days of use, a pediatric liquid 
antibiotic can promote enamel demineralization if oral 
hygiene is neglected. In addition, the use of an antibiotic 
indirectly reflects the fact that the child is not in good 
health and thus other conditions, such as diet and oral 
hygiene habits, are usually altered as well
21
. 
 Antibiotics are a class of medications that 
commonly have sugar in their composition
22
. Therefore, 
the larger the number of daily ingestions of a sweetened 
medicine, the larger the number of cariogenic 
challenges
1
. Children with chronic diseases receive a 
significantly greater supply of sugar from liquid 
medications than healthy children, increasing the 
probability of developing carious lesions
11
.  
 Brix refractometry, which is a physical method 
to measure the amount of soluble solids (sugar, salts, 
proteins, acids, etc) in an aqueous solution, was used in 
the present study to estimate the amount of sugar in the 
medications. The Brix scale, which is numerically equal to 
the percent sugar and other dissolved solids in the 
solution (TSSC), is now referred to as 
o
Brix. In many 
cases, it is assumed that all of the dissolved solute is 
sugar
23
. A 25 °Brix solution is 25% (w/w), with 25 grams 
of sugar per 100 g of solution. Cataflan and Alersin 
presented the highest (74.33%) and the lowest TSSC 
(°Brix) (6.25%), respectively. Over 54% of the 
medications evaluated in this study presented high TSSC, 
reaching concentrations above 30%. The medications 
presented different sugar contents that represent a risk 
for caries development, especially if the scheme of 
administration and the oral hygiene are not done 
properly. 
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Long-term use of medications is frequently 
associated only to the beneficial effects to children’s 
general health, but it may have deleterious effects to the 
oral health if preventive measures are not incorporated 
after ingestion of liquid medications
24
. 
Considering the cariogenic and erosive potential 
of sweetened and acidic medications prescribed to 
children, it is important that health professionals, 
especially paediatricians and paediatric dentists, are 
engaged in educating parents to ensure adequate oral 
clearance after each dose of medication as a primary 
step for minimizing the risk of dental caries and erosion 
of dental structures related to long-term, and sometimes 
unsupervised, regimens with sugar-containing liquid oral 
medications
9
. Further laboratorial and clinical 
investigations are required to evaluate other 
physicochemical proprieties and determine the 
mechanism de action of pediatric liquid oral medications 
on dental substrates. 
 
 
 
 
The pediatric medications evaluated in this 
study can be considered as potentially erosive to the 
dental tissues. The significant differences observed 
among the classes of medications with respect to TTA 
indicate that the control and follow up should be 
established according to the erosive potential of each 
class of medication in particular. Antibiotics presented 
the highest pH and TTA values, and their administration 
should be controlled and accompanied by adequate oral 
hygiene. 
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